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ABSTRACT
LIFE TABLES OF LEPIDOSAPHES ULMI (L.) AND PALAEOLECANIUM BITUBERCULATUM (TARGIONI TOZZETTI)
(HEMIPTERA: COCCOIDEA) ON APPLE TREES IN VAN PROVINCE, TURKEY.
Apples are the most important cultivated crop in Van Province in Eastern Anatolia Region,
Turkey, where Lepidosaphes ulmi (L.) and Palaeolecanium bituberculatum (Targioni Tozzetti)
(Hemiptera: Coccoidea) are amongst the most economically important pest species. Life-table
data were collected in the field for these two species in two different apple orchards. The
development time for each stage was recorded once a month in the Winter and every fortnight
during the Spring, Summer and Autumn. In each orchard, both shoots and leaves of five
randomly selected trees were sampled and each stage of the two scale species was counted. The
life-table data were analyzed with regard to the age of the insects and the season, and it was
found that L. ulmi and P. bituberculatum had one generation a year. Of several mortality factors,
parasitisation was the most important (25.8% for L. ulmi and 23.8% for P. bituberculatum).
Key words: Aphytis mytilaspidis, aphelinid, Coccophagus palaeolecanii.
INTRODUCTION
Horticulture is very important in the Van Province of Turkey, where apple
production is the most important fruit crop. This is due to the special
microclimate in the area around Van Lake, which is surrounded by
mountains. Of the pests which attack apple in this area, two coccid species
are economically important, namely Lepidosaphes ulmi (L.) and
Palaeolecanium bituberculatum (Targioni Tozzetti) (Erol & Yasar, 1994).
There has been no detailed study of these species in the Van Region and this
paper presents the life tables of these two species in order to provide basic
background knowledge for further research.
MATERIALS AND METHODS
The studies were carried out between 1994 and 1995 in two unsprayed
apple orchards in Van Province, one which had an infestation of L. ulmi and
the other P. bituberculatum. Samples were collected monthly during the
winter and every fortnight during the rest of the year (April to October
inclusive). For samples of both species, five trees approximately 1.5-2.0m tall
in each orchard were randomly chosen, from each of which five 20cm shoots
(one from the four sides of the tree and another from the centre) and 25
leaves were collected. The number of scales on 10 cm of each shoot and on
the lower surface of each leaf were counted and placed in the following
categories: egg, 1st-instar nymph, 2nd-instar nymph, young female, mature
female and parasitized individuals. No male stages were found. When each
scale was counted, they were dissected so that the presence of parasitoids
could be detected.
The following life table data were calculated (Morris, 1963; Morris & Miller,
1954; Harcourt, 1969; Krebs, 1972): 
x age interval at which the sample was taken.
lx the number of scales alive at the start of each stage 
noted in the x column.
dx the mortality within the age interval stated in the x 
column.
dxF the mortality factor responsible for dx.
100qx percentage mortality.
Sx survival rate within x.
RESULTS AND DISCUSSION
Lepidosaphes ulmi
L. ulmi had one generation a year in Van Province, overwintering in the
egg stage beneath the scale cover. One generation a year is normal for
Europe (Bodenheimer, 1949; Çanakçioglu (1977), but two generations have
been recorded on apple and pear in the Aegean and Mediterranean regions
of Turkey (Nizamlioglu, 1957; Okul et al., 1978).
Although some biological races are known to have males (Ferris, 1937;
Kosztarab & Kozár, 1988; Gerson, 1990; Kozár, 1990), no males were found
during this study and so it is likely that this species is parthenogenetic in Van
Province. The overwintering eggs hatch in May and the crawlers settle on 1st-
and 2nd-year old shoots, although, when particularly abundant, they can
settle elsewhere (Samarasinghe & LeRoux, 1966).
The life cycle of the scale and the number of scales parasitised by its
parasitoid are shown in Fig. 1. The 1st-instar nymphs completed their
development by mid-July and the next generation of adult females
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females; of these, 11.2% were parasitised and a further 80.2% were killed by
other factors, leaving only 8.6% of the original adults to lay eggs for the next
generation. Of these next generation eggs, it was found that 46.3% were
parasitised, leaving 53.7% to found the next generation.
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